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Abstract
The number of cancer-related emergency presentations and admissions has been steadily
increasing in the UK. Drivers of this phenomenon are complex, multifactorial and interlinked.
The main objective of this study was to understand the complexity of emergency hospital
use in cancer patients. We conducted semi-structured interviews with 42 senior clinicians
(20 doctors, 22 nurses) with diverse expertise and experience in caring for acutely ill cancer
patients in the secondary care setting. Data analysis included thematic analysis and purpo-
sive text analysis to develop Causal Loop Diagrams. Our Causal Loop Diagrams represent
an integrated understanding of the complex factors (13) influencing emergency hospital use
in cancer patients. Eight factors formed five reinforcing feedback loops and therefore were
high-leverage influences: Ability of patients and carers to self-care and cope; Effective and
timely management of ambulatory care sensitive conditions by primary and community
care; Sufficient and effective social care for patients and carers; Avoidable emergency hos-
pital use; Bed capacity; Patients accessing timely appropriate specialist inpatient or ambula-
tory care; Prompt and effective management and prevention of acute episode; Timely and
safe discharge with appropriate support. The loops show that reduction of avoidable hospital
use helps relieve hospital bed pressure; improved bed capacity then has a decisive, positive
influence on patient pathway and thus outcome and experience in the hospital; in turn, better
in-hospital care and discharge help patients and carers self-care and cope better back
home with better support from community-based health and social care services, which
then reduces their future emergency hospital use. To optimise acute and emergency cancer
care, it is also essential that patients, carers and other clinicians caring for cancer patients
have prompt access to senior cancer specialists for advice, assessment, clinical decision
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Introduction
Avoiding unnecessary emergency admissions and managing those that are admitted more
effectively is a major concern to the National Health Service (NHS) in England [1]. This is not
only because of the costs associated with these admissions, but also because of the pressure and
disruption they can cause to elective healthcare and, not least, to the individuals admitted. The
number of emergency admissions in England has grown by 42% over the last twelve years
(2006–2018) despite considerable effort to reduce it [2]. With a reduction in acute hospital
beds, earlier English health policy focused on reducing emergency care demand by improving
other parts of the healthcare system, i.e. primary and community care, social care, informal
support and lay self-care [2,3]. Evidence suggests persisting scope for doing so [2]. However,
even with the most effective services outside of hospital, hospitals will still be faced with
increasing pressures. This is due to a sharp rise in the number of emergency admissions for
patients with more severe or complex needs- whose care can be challenging outside hospital,
such as those with cancer [4] and multiple health conditions [2]. Hospitals have attempted to
manage the pressures by reducing waiting times in Accident and Emergency (A&E) depart-
ment and lengths of stay in hospital, and improving outcomes for patients admitted to hospital
[1,2]. Furthermore, the urgent and emergency care system in England is complex; and there
are multiple pathways to emergency attendances and admissions: patients can be admitted to
hospital via A&Es, walk-in centres, GP referrals directly on to the hospital ward and other
routes [1], as demonstrated in Fig 1. The effective management of the flow of patients through
the health system is also at the heart of reducing unnecessary emergency admissions and man-
aging those patients who are admitted. The overall policy is therefore oriented towards involv-
ing all parts of the health system and joining up effort to enable people to remain in their own
homes as long as possible while ensuring that admissions to hospital are appropriate and as
short as possible [1,3]. In practice, primary, community and social care can reduce admissions
through improving management of long-term conditions; ambulance services can reduce con-
veyance rates to A&E departments by conveying patients to a wider range of care destinations;
hospitals can reduce emergency admissions by ensuring prompt initial senior clinical assess-
ment, prompt access to diagnostics and specialist medical opinion; and once admitted, hospi-
tals working with community and social care services can ensure that patients stay no longer
than is necessary and are discharged promptly [1]. In summary, health policy and practice
have started to acknowledge that causes for and solutions to increasing pressure on emergency
hospital care are complex, multifactorial and interlinked. Yet, research evidence is still lacking
regarding what complex factors are at play and how such factors interact and impact emer-
gency hospital use, with research largely focused on discrete factors only.
The number of emergency admissions in cancer patients has also been increasing [5,6] with
most patients presenting to and admitted via A&E [6,7]. Cancer patients often develop acute
problems either due to cancer or its treatment, requiring an urgent response [4,6,8,9]. This is
compounded by the increased incidence of cancer in older people and associated comorbidi-
ties. For acutely ill cancer patients, prompt and correct management in the most appropriate
setting is critical [6]. However, such patient management is often complex, requiring interac-
tion between a number of professionals and specialties. Therefore, timely and appropriate
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clinical decision-making and coordination of care may be difficult. The risk is that patients
receive inappropriate care in the wrong setting, with consequential adverse clinical outcomes.
The rising burden of emergency cancer care has spurred development of specialised ser-
vices for acutely ill cancer patients. Some urgent care centres (or A&Es) solely for cancer
patients have emerged, mostly in the US [10–15]. Service configuration varies in team compo-
sition, referral process, adult or children, working hours, nurse practitioner- led or consultant-
led. Initial evidence [10,12–15] suggests that the most significant benefit of these centres was
the reduction of A&E visits for oncology-related symptom management. This is because A&E
providers were ill-equipped to address common cancer-related symptoms such as pain, vomit-
ing, or bowel issues in immune-compromised patients. Patients in these centres were often
seen within minutes of arrival, diagnosed and managed more promptly resulting in faster
symptom relief, compared to usual A&E care. Admission rates were much lower in these cen-
tres than in A&E with more patients effectively treated on an ambulatory basis, which reduced
cost of care in both A&E and inpatient units. In England, similar services have also developed,
e.g. specialist admission units in tertiary cancer centres and acute oncology services in acute
general hospitals with an A&E [6,11]. However, there is little research evidence regarding the
benefits of such services. A study conducted in the North West of England found that such ser-
vices may improve communication across clinical teams, enable rapid specialist oncology
review, reduce hospital stay, and increase understanding of oncology emergencies and their
Fig 1. Patient routes that may lead to an emergency admission to hospital in England. National Audit Office (2013)
Emergency admissions to hospital: managing the demand. London, UK: National Audit Office. https://www.nao.org.uk/
report/emergency-admissions-hospitals-managing-demand/.
https://doi.org/10.1371/journal.pone.0216430.g001
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treatment [16]. In 2016, we conducted a study to explore cancer patients’ and carers’ views and
experiences of emergency admissions and subsequent inpatient care in a hospital trust in the
North East of England [4]. We found that locally, if cancer patients were still on active treat-
ment and presented acutely or as emergencies with treatment side effects, they were most
often directly admitted to an oncology ward following specialist advice, review and triage; and
that subsequently they experienced outstanding specialist inpatient care. Although the findings
suggested that the local tertiary cancer centre provided specialised emergency cancer care ser-
vices which benefited patients and carers, it was not clear from patients’ and carers’ perspective
how such services were organised and how they worked. We also identified gaps in health care
in the community, but it was not clear whether this contributed to patients’ admissions. More-
over, the study raised new questions regarding pathways to emergency presentations and
admissions for other types of cancer patients and subsequent hospital care they receive in
other (non-cancer) parts of the local hospital system. These questions can be best answered by
professionals who directly care for cancer patients on emergency care pathways.
Drawing on qualitative interviews with 42 (mostly senior) clinicians with diverse expertise
and experience in caring for acutely ill cancer patients in the secondary care (hospital) setting,
we aimed to a) map cancer patients’ pathways to emergency hospital care (presentations and
admissions) locally; b) describe the specialised emergency cancer care services provided by the
local tertiary cancer centre, and understand how they benefited cancer patients on various
pathways- including direct presentations and admissions to the cancer centre and those to the
local acute hospital via A&E; c) explore factors influencing emergency hospital use in cancer
patients that are related to all parts of the cancer care system, and map the interactions and
feedback loops among these factors to facilitate a whole-system, integrated understanding of
the dynamics in emergency cancer care.
Methods
This is a qualitative study of secondary-care health professionals’ experiences and perceptions
of reducing and managing emergency presentations and admissions for cancer patients with a
confirmed diagnosis. This is not a study about patients who are diagnosed with cancer within
the context of an emergency admission. Ethics approval was granted by the ethics committee
of Hull York Medical School on 8th February 2017 (Ref 17 01).
Setting
The study was conducted in a hospital trust in the North East of England. The Trust operates
from two main sites (two hospitals), with its tertiary cancer centre at one site and the major
A&E at the other. The cancer centre serves a population of approximately 1.2 million people in
a mixed urban/rural environment. Fig 2 shows the main health services that cancer patients in
this trust could access in the primary, community and hospital settings, and possible routes
through which they could be admitted to hospital as an emergency. Despite some convoluted
pathways (often via A&E), most emergency attendances and admissions among cancer
patients were directly managed by the cancer centre through its specialised emergency cancer
care services (C1-C4).
Participants
The research team is multidisciplinary, consisting of five academic researchers (HC, JW, MJ,
JS, UM) and one clinical researcher (EB). HC has a background in public health and JS is a
medical sociologist. JW, UM and MJ have a clinical background in primary care (JW, UM)
and palliative care (MJ) respectively, but they are not employed in the participating trust. EB is
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the only one employed within the participating trust- as a palliative care consultant. Drawing
on such diverse (outsider to insider) knowledge, we were able to identify key specialties, ser-
vices and clinicians directly involved in the care of acutely ill cancer patients in the trust, and
other players in the community (e.g. GPs, community nurses, patients and carers, social ser-
vices). However, due to resource and time constraints, we made a decision to focus exclusively
on secondary-care professionals in this study- to achieve an in-depth understanding of/around
this part of the cancer care system. This is justifiable because in England secondary care is the
core component of the cancer care system, i.e. once diagnosed patients are under the care of
hospital specialists for the majority of their cancer trajectory, and the role of primary and com-
munity care is subsidiary. Nonetheless we were aware that the views of other stakeholders may
differ from and thus supplement those of secondary-care professionals because of their unique
positions in the cancer care system. We acknowledge this as a limitation (see implications of
this in Limitations).
Participants were recruited purposively [17] to ensure that they were key clinicians directly
involved in the care of acutely ill cancer patients in the participating trust; and that their expe-
riences were as diverse as possible, i.e. they were from different specialties and services on dif-
ferent emergency care pathways. JW invited 71 clinicians (by email, by telephone, face-to-
face). Most of these clinicians were senior: they were consultants (attending doctors), and
band seven and eight nurses (e.g. matrons, ward sisters, advanced nurse practitioners and
Fig 2. Emergency presentation/admission pathways in cancer patients. NHS Direct/111: NHS health advice and information service;
Acute Assessment Unit: acute medical assessment/short stay unit (maximum 48h stay); Community Nurses: district nurses and specialist
palliative care nurses; Cancer Outpatient Clinic: scheduled oncology or hematology outpatient appointments; Elderly Assessment Unit: acute
frailty assessment/short stay unit (maximum 48h stay). This trust has two sites, with all oncology and hematology services and Intensive Care
Unit at one site and A&E, Acute Assessment Unit and Elderly Assessment Unit at the other site; and there are medical and surgical wards at
both sites.
https://doi.org/10.1371/journal.pone.0216430.g002
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clinical nurse specialists). 42 clinicians participated. The sample included 20 medical staff and
22 nursing staff. Most (18 doctors, all nurses) were senior and some had both clinical and man-
agerial responsibilities (e.g. clinical lead, clinical director). There were 17 men and 25 women
from the following specialties: oncology and haematology (17), palliative care (3), elderly care
(5), acute care (9), and others (8). 29 clinicians did not respond, including 12 nurses (most
were senior) and 17 consultants from oncology and haematology, acute care, elderly care, palli-
ative care and other specialities.
Data collection
As discussed above in Introduction, our previous study [4] conducted in the same hospital
trust raised questions to be answered from professionals’ perspectives. This combined with lit-
erature review, multidisciplinary team discussions and two pilot interviews informed the inter-
view topic guide. The main topics included: a) existing processes of and pathways to
emergency presentations and admissions for cancer patients; b) avoidable and unavoidable
admissions with reasons; c) existing practices and suggestions to reduce avoidable and manage
unavoidable ones in secondary care; and d) other factors influencing emergency hospital use
in cancer patients, including the role of patients and families, community based care and
wider issues.
42 semi-structured interviews were conducted by JW between March and September 2017.
Data saturation was reached [18]: no new ideas emerged and recurrent themes became estab-
lished. Participants gave written informed consent. All were interviewed face-to-face at their
preferred place and time. Interviews, lasting between 11 and 65 minutes (average 23 minutes),
were audio-recorded with consent.
Data analysis
The interviews were transcribed verbatim and anonymised with a unique ID code and distin-
guishing features were removed. HC analysed the data with coding, theme and model develop-
ment overseen by all members of the research team. Our multidisciplinary research team met
regularly at every stage of the analysis and had extensive, reflexive and critical dialogues about
how the ideas expressed by interviewees and identified in the transcript were related to pre-
existing concepts and theories from each discipline, and to the real problems that the study
was addressing. This helped to ensure that the main analyst has not drawn exclusively from
the data that confirm her presumptions. The perspectives of colleagues from other disciplinary
backgrounds also added analytic depth to data interpretation. This kind of team effort
improved validity of interpretation and enhanced the credibility and relevance of the findings.
The analysis was composed of first, thematic analysis, and then purposive text analysis to
develop Causal Loop Diagrams (CLDs). NVivo11 (qualitative data management software) was
used to manage data and Vensim PLE (system dynamics software) used to produce CLDs.
In the thematic analysis, interview transcripts were analysed to categorise the recurrent or
common themes [19]. The analysis was deductive: it was grounded in data, informed by con-
cepts or issues emerging from the data, and a priori issues- those introduced into the inter-
views as informed by the research questions. This provided the basis for mapping cancer
patients’ pathways to emergency hospital care and identifying discrete influencing factors.
Further, our data contained very rich depictions of the complexity of the matter under
study. In this case, complexity stemmed from a combination of the complexity of the disease
itself and that of the emergency cancer care system. The data resonated with the perception of
health systems from a Systems thinking perspective. That is, health systems are complex adap-
tive systems “because they involve multiple interacting agents, the context in which they
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
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operate keeps changing, because the manner in which things change do not conform to linear
or simple patterns, or because elements within the system are able to learn new things, some-
times creating new patterns as they interact over time” (p2) [20]. Although thematic analysis
would allow for rich, detailed and complex description of such data, we needed an analytical
tool that would help us understand and visually display intricate processes and root causes of a
complex problem, and a complex system with its parts, relationships among the parts and the
behaviour of the entire system.
Systems thinking (science) has been applied increasingly to health and health systems
research because its core aim is to understand and communicate linkages, interactions, feed-
backs, and processes between the elements within some notion of a whole entity [20]. Theo-
ries, methods and tools in Systems thinking are each designed to address complex problems,
such as Systems Dynamics. It uses a set of tools to capture and understand the behaviour of
complex systems over time [21]. CLDs is a common Systems Dynamics tool that produces
qualitative illustrations of mental models, focused on highlighting causality and feedback loops
[22] and has been used in health service research [23–27].
Following thematic analysis, HC used Kim and Andersen’s [28] purposive text analysis to
elicit CLDs from the data. This method employs an entirely inductive approach to identify
problems, key variables, and their structural relationships from raw qualitative data. This was
viable for a number of reasons. First, participants were key decision makers or stakeholders in
the system under study, and provided sophisticated, expert knowledge of the system. Second,
the data captured the participants’ focused discussions on the system and the problem at hand,
including rich causal and dynamical depictions. Third, it could be reasonably assumed that the
mental models of the participants were revealed because their discussions appeared to be frank
and unfeigned. This approach is important when the text data are neither collected by the
modeller nor intended to be used for the system dynamics modelling purpose, as in our case.
It provides specific, analytical steps and documentation methods, to ensure CLDs are
grounded in text data and their linkages to original data segments are traceable. Thus, it helps
the modeller to build confidence in the soundness and usefulness of the models generated
from the qualitative data. The core analytical steps included: a) identifying data segments that
consisted of one argument and its supporting rationales; b) from each data segment, identify-
ing the cause variable, effect variable, and the polarity of the relationship; c) using simple
words-and-arrow diagram to represent each causal relationship; d) collecting and merging the
words-and-arrow diagrams into a collective CLD- collapsing similar variables using a common
variable name, with the aid of Vensim PLE. Variables identified through the purposive text
analysis mostly overlapped with the discrete factors influencing emergency hospital use—
derived from the thematic analysis. They were combined to refine the CLDs and the support-
ing narrative about the CLD variables.
Findings
Specialised urgent and emergency cancer care
In whole we try to manage all of our own erm workload so we try very hard to avoid people
going into medical pathways, so lots of patients will come into the [cancer centre] who in
other comparable units would not necessarily be admitted under erm under haematology or
oncology they’d end up in medical pathways. (020)
The participants described the cancer centre’s specialised emergency cancer care services and
as a result, cancer patients’ pathways to urgent and emergency care locally, as shown in Fig 2.
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
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The services mainly consisted of a 24/7, rapid-access helpline for advice, triage and admission
(C1), a walk-in clinic (C2), an acute oncology in-reach service (C3), and four cancer wards
(C4). The helpline (C1) was run mainly by senior nurse practitioners, with support available
from mid-grade (registrar) and senior (consultant) doctors. They a) gave patients, carers and
community-based professionals advice on the (self) management of symptoms and service uti-
lisation; b) carried out telephone assessment and triaged patients to the walk-in clinic or alter-
native services; c) managed bed space and arranged emergency admissions to the cancer
wards. The walk-in clinic (C2) had a capacity of reviewing 20–30 patients a day by on-call reg-
istrars during normal working hours and fewer patients by senior nurses during out-of-hours
periods; these patients were either discharged the same day or admitted if necessary. The four
cancer wards (C4) had 99 consultant-led beds. Locally, the majority of emergency attendances
and admissions among cancer patients with a known diagnosis were directly managed by the
cancer centre, following self-referral or referral by a professional, as demonstrated in Fig 2. A
small number of patients appropriately or inappropriately attended or were admitted via A&E
to other (non-cancer) short-stay units and wards, i.e. “medical pathways”. For these patients,
an acute oncology team (consultants and nurse practitioners) provided an in-reach service
(C3) during the week to support other specialities to care for them. In addition, a specialist pal-
liative care consultation team based in the cancer centre contributed to the management of
emergency attendances and admissions.
Fig 3. CLD illustrating complexity in the reduction and management of emergency attendances and admissions in cancer patients. CLDs are
composed of two components: variables and influences (links). An influence has direction shown by an arrow and an indicator as to whether the
influenced element is changed in the same (+) or opposite (−) direction as the influencing element.
https://doi.org/10.1371/journal.pone.0216430.g003
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
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Complexity and dynamics of the drivers of emergency cancer care
The participants also identified factors that played a role in a) keeping patients out of hospital
as appropriate and/or b) improving clinical outcomes and patient experience for those attend-
ing or being admitted to hospital. These related to patients and carers, community-based
health and social care services, hospital based services, and interfaces between different parts
of the care system. Using the CLDs method, we mapped the major interconnections and inter-
actions among these factors. This resulted in an integrated representation, a CLD (Fig 3), of
the complex drivers of emergency cancer care as understood by the participants. It not only
summarises the discrete influencing factors (CLD variables 1 to 13) but also demonstrates the
interactions and most importantly, the feedback loops among these factors. We describe and
explain each CLD variable first and finally the feedback loops.
1. Ability of patients and carers to self-care and cope. We’re dealing with a primarily
elderly population, you know, self-caring and stuff like that can often be reasons for admission
(001)
Cancer treatments were delivered increasingly in the outpatient setting. Subsequently, patients
and their carers needed to self-manage symptoms from the cancer and its treatment (and
comorbidities) between outpatient appointments, while restoring or maintaining their general
health and wellbeing. Their abilities to self-care varied. The less able were more likely to need
urgent or emergency care, such as older people with co-morbidities and little support from
family carers or social services, where potentially avoidable deterioration or disease exacerba-
tions led to a need for urgent care. Psychological burden, relating to the demands and uncer-
tainties of cancer, was often heavy on both patients and families. As lay people, they had to
self-manage symptoms that were difficult even for professionals. Understandably, they felt
anxious, helpless or frightened when faced with unexpected, unfamiliar or uncontrollable
symptoms, particularly during the terminal phase. Panic therefore often triggered emergency
hospital use (attendances and admissions), especially in patients living alone as well as carers
witnessing patients in distress. Carer strain and burnout was also cited to have triggered emer-
gency hospital use- as respite care for carers and a safer choice for patients.
2. Ability of patients and carers to use appropriate services. They don’t necessarily
understand what all the different people do, so I can imagine as a carer, or a patient it’s then
very confusing when you’ve got a problem who do you, who do you contact. (008)
Patients and carers ideally should use the most appropriate services fit for their specific needs
at the right time. This is crucial for both patient outcome and experience, and health service
efficiency and cost saving. To achieve this, they needed to navigate the care system: the more
complex their needs, the more complex and fragmented their care system was. Fig 1 and Fig 2
demonstrate the complexity of the current system. Without knowledge about services, or the
skills to access them, patients defaulted to the most easily accessible and known service. For
example, patients and carers who did not know or understand how and when to use commu-
nity palliative care services or the cancer centre’s emergency care services turned to A&E
instead.
3. Effective and timely management of Ambulatory Care Sensitive Conditions (ACSCs)
by primary and community care. They need to improve the resources at the GP [family prac-
titioner] level and the community so that the people are looked after in the community by
their local doctors, are not coming for simple issues to hospitals, people come too frequently
to A&Es and to oncology for issues which may not be relevant to hospital medicine at all.
(033)
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
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There was a consensus that GP practices, district nursing and specialist palliative care teams
were generally “stretched”, being “hugely under-resourced, under-staffed”. Hence, availability
and accessibility of both long-term and urgent and emergency care were limited. For example,
patients could get neither normal GP appointments nor urgent ones either in the surgery or as
a home visit. Patients were not seen by district nurses or specialist palliative care nurses as fre-
quently in long-term care or as promptly in crisis as they needed to be; urgent care was the
least available and accessible during out-of-hours periods. Moreover, some GPs and district
nurses lacked knowledge, skills and confidence in managing acute cancer-related conditions.
These resource, capacity and skills issues led to emergency hospital use even among dying
patients. To keep patients out of hospital, it was hoped that primary and community health
care teams effectively manage ACSCs in a timely manner. Examples include: managing
patients’ long-term conditions to prevent flare-ups; monitoring patients to identify and treat
acute problems early to prevent crisis; responding to patients’ urgent needs more rapidly;
referring patients to alternative community based services; and providing general holistic sup-
port for both patients and carers.
4. Sufficient and effective social care for patients and carers. There's certain areas where
you wait longer for care packages because there's no carers available in those areas, so I think,
I think definitely what happens in the community does have an impact on the hospitals
because, because if there's not that service in the community where else are the patients going
to go? (013)
Similar resource, capacity and skills issues existed in social care services. There were a limited
number of care homes and a shortage of professional carers in care homes or as domestic
workers. This led to generally low-level, insufficient long-term care for patients and carers and
delayed responses to their urgent needs. Besides, some professional carers were poorly trained
with limited skills. In care homes, there was a shortage of nursing staff to support carers; and
some of them also lacked knowledge, skills and confidence to deal with acute problems in can-
cer patients. Meanwhile, care home staff struggled to get timely support from primary and
community health care teams. In an emergency, they tended to send patients to hospitals.
Other social services were also sparse, for example, physio and occupational therapy, respite
care for carers, home adaptations and equipment. Lack of the services to help with tasks of
daily living meant that patients ended up with general health and functional declines or disease
exacerbation, leading to avoidable hospital use “for social reasons”.
5. Timely access to (senior) cancer specialists for advice, assessment, clinical decision
and other support. We do have the advice line and people ring up so, you know, everybody
that rings up we don’t always admit, so there is a lot of triaging, there’s a lot of advice over the
telephone, erm, there is a lot of times that we can say “you need to go to your GP because they
can just give you this and then you’ll be absolutely fine” or we do have a. . . a system where
patients can walk in, and we call it “the walk in clinic” so in outpatients. . . and they can get
(.) twenty, thirty patients a day just walking in, getting advice, maybe getting some antiemetics
and going home or whatever, erm, so we do have er, you know, a system where we do prevent
a lot of admissions, we have that system in place, so, you know, the majority of people that are
ringing up and we are admitting, erm, it is because they really do need to be in hospital. (038)
In urgent or emergency situations, patients and carers had direct, rapid access to the cancer
centre’s emergency care services- led by cancer nurse specialists and consultant oncologists. It
functioned to prevent unnecessary hospital use by supporting patients, carers and commu-
nity-based professionals to (self) manage acute symptoms in the community (the help line). It
helped to improve clinical outcome and patient experience in the hospital by providing
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prompt and effective care: directly (the walk-in clinic and wards) or by supporting other speci-
alities (the in-reach service). Despite its recognised success, it had limitations. The most prom-
inent one was that the walk-in clinic, with inadequate staffing, skill mix (no general and acute
medicine expertise), space and other resources, was unable to provide a 24/7 service for all can-
cer patients. Subsequently, the help-line often admitted patients following assessment over the
phone without face-to-face rapid assessment. This sometimes led to unnecessary admissions.
Some patients could and should have been treated on an ambulatory basis had the clinic had
full capacity. It also meant that some patients had to go into “medical pathways” via A&E if
input from general or acute medicine experts was needed.
Many stressed the importance of patient and carer education given by specialists: the better
the education, the better their abilities to self-care and cope, and thus the less the admissions.
For example, for patients on chemotherapy from which serious side effects and complications
were to be expected, there were dedicated, specialist nurse-led educational sessions about
warning signs and appropriate courses for action including using the right urgent and emer-
gency care service.
It was considered crucial that patients had both continuing and rapid-access contact with a
specialist nurse throughout their cancer course for ongoing advice, education and other sup-
port. Ongoing contact allowed early identification and management of problems to prevent
crisis. This also applies to having access to senior doctors (see 9).
Timely access to senior cancer specialists for advice was also important for other clinicians;
access options included via the cancer centre’s helpline or “Ask Haematology”- consultant-led
email and telephone advice. Also, senior specialists helped community professionals optimize
cancer care by providing training in active and palliative/end-of-life care. In the hospital,
improved clinical outcomes and reduced admissions resulted from them proving timely sup-
port for junior clinicians and other speciality teams in clinical assessment and decision-making.
6. Prompt and effective management and prevention of acute episode. It’s better for the
patients if they’re admitted directly to the [Cancer Centre] if they can be, and I think, you
know, they are seen quite quickly and hopefully the, whatever the, the situation is would be
dealt with very quickly, particularly if it’s an emergency like a, a neutropenic sepsis or a cord
compression, you know, that the. . ., there isn’t a delay really in, in getting, um, the treatment
and the scans that they would need. (002)
Urgent and emergency hospital use was sometimes appropriate and inevitable, resulting from
cancer and its treatment (e.g. spinal cord compression, neutropenic sepsis, effusions, gastro-
intestinal bleeding). In such cases, the goal was to promptly and effectively control symptoms,
stabilise acute conditions, and prevent further acute episodes. Most patients on the cancer cen-
tre’s specialised emergency cancer care pathways benefited from simpler (shorter) pathways
with faster access to the most clinically appropriate specialist (ambulatory and inpatient) care,
compared to those using A&E. Patients had the opportunity to be rapidly assessed and treated
in the walk-in clinic. If they were admitted to the cancer wards, most were reviewed fairly
quickly by on-call consultants who usually attempted to resolve the acute episode promptly
without disrupting patients’ long-term treatment. If there was need to change any of the long
term management of the patient, input from patients’ own consultant would be sought. The
on-site, specialist palliative care team supported the cancer teams to manage complex pain and
other symptoms in advanced cancer. Preventive measures were also taken in view of recur-
rence of the same symptoms and conditions or new occurrence of predictable ones. For the
small number of cancer patients on “medical pathways”- appropriately or inappropriately, the
acute oncology in-reach team helped to improve the timeliness and effectiveness in managing
and preventing their acute episodes (see 7).
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7. Patients accessing timely appropriate specialist inpatient or ambulatory care. Some-
times when you're admitted acutely, if you end up under the wrong specialty getting someone
back to the right specialty is really difficult, you know, and you could almost do it faster by dis-
charging them and saying go back to A&E and tell them these symptoms and then you'll end
up under the right team, which, you shouldn't record that really but there we go. (021)
Response time and access to appropriate expertise were regarded as critical in urgent and
emergency care, especially to achieve “Prompt and effective management and prevention of
acute episode” (see 6). Ideally, patients would attend an appropriate urgent and emergency
care service (the cancer centre versus A&E), and then be discharged the same day or go on to
an appropriate specialty bed for onward care. In reality, this was challenging. Some patients
should have attended the cancer centre instead of A&E or vice versa, i.e. should have been
assessed at the right place at the beginning. Avoidable referrals (transfers) thus ensued. Follow-
ing acute assessment, sometimes there was delay or failure in referring (transferring) patients
to the best place for onward care, for example, from “medical pathways” to the cancer wards
or vice versa. Patients with complex symptoms due to comorbidities tended to have more com-
plex pathways and lengthier journey in the hospital because of the complexity in both their
medical condition and the hospital system (see Fig 2). They were at a higher risk of a) ending
up in a less appropriate ward because it was more challenging to identify which pre-existing
condition was causing the symptoms, or b) experiencing more delays with multiple transfers
to different wards.
Various reasons were given regarding these problems, with bed pressure highlighted as the
biggest problem (see 8). Another reason was that patients unknown to (not under the care of)
an oncologist were not eligible for the cancer centre’s emergency cancer care services. It was
also related to service utilisation by patients, carers or professionals, e.g. their knowledge, navi-
gation skills and preferences (see 2 and 12). Besides, patient care involved various professionals
and teams. Staff shortage and other capacity issues throughout the hospitals meant waiting
lists (e.g. for tests, results, pharmacy, surgeons, radiologists, admin) and thus delays every-
where, which also contributed to delays in moving patients to the right places.
Under these circumstances, patients tended to have prolonged hospital stays and unmet
needs, and thus worse outcome and care experiences. The prolonged journey with “lots of dif-
ferent moves, lots of different faces” (018) put patients at a higher risk of infections and func-
tional loss (e.g. older patients and those on chemotherapy). Patients were cared for by
clinicians without the relevant expertise and resources. This affected clinical decision making,
risking inappropriate and possibly futile interventions and unmet needs. The in-reach service
together with the palliative consult team helped to resolve these issues to some extent.
8. Bed capacity. If there aren't beds in the cancer ward they might get them to go through
acute assessment and then they might be reviewing them as well but, you know, they might
end up under the care of whoever in the, in this block has a, a bed and that's, you know, some-
times bed problems and bed pressures mean that we look after patients that would be better
off looked after elsewhere. (016)
Bed pressure prevailed everywhere, hindering patient movement- to the right care at the right
time. It was to do with limited bed space, high bed occupancy, sub-optimal bed use, and lim-
ited staffing and other resources. Consequently, no bed available at the right place was the
most often cited reason for patients attending and being admitted to a sub-optimal place. For
example, when there was no bed in the cancer centre, patients sometimes were directed to
A&E or they were transferred from A&E to AAU to wait for a cancer bed; patients without
cancer care needs were admitted or transferred to cancer wards to wait for a medical or
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surgical bed they needed (see Fig 2). As such “the patient’s got an extra step in their journey”
(031) or more extra steps; they were not getting needed specialist treatment; and they were
occupying the bed of another specialty- adding to their bed pressure. Also, as patients were
waiting in a wrong bed, some became too unwell or unstable to be transferred to the right bed,
particularly across two hospital sites. The common practice of “we look after patients that
would be better off looked after elsewhere” (016) had consequences for both patient outcome
and experience and onward bed capacity.
9. Timely and safe discharge with appropriate support. It’s about making sure every-
thing’s on. . . is in place when the patients are discharged that you. . .they’ve gone through, er,
you know, it’s a safe discharge, that they’ve spoken to everybody that they need to, the District
Nurses, GP’s got the information, that they’ve gone through the. . . the tablets to take home,
that. . . that the patient knows what tablets they’re taking, when to take them, you know,
those are all (.) although it sounds (.) simple, and they all should happen (038)
Safe and timely discharge with well-coordinated support in the normal place of residence was
regarded as critical in preventing re-admissions. It means that a number of things needed to
be in place before patients were “ready to go and safe to go” (038). First, patients needed to be
“medically fit for discharge” as the result of prompt and effective management and prevention
of acute episodes (see 6). Second, follow-up outpatient appointments had been arranged, pre-
scription ready, and patients and carers educated about recovery, medication and other proce-
dures (e.g. stoma care). It was important that consultants or registrars review patients regularly
(scheduled appointments) in an outpatient clinic or that patients have open-access to them
(flexible appointments) post discharge. Third, patients and carers’ support needs had been
assessed and medical, nursing and social support services were effectively and sufficiently set
up in the community. Failing any of these, patients might “bounce back in”.
Although faced with difficulties in setting up both health and social services, many reported
social services were the most problematic because “a terrible amount of obstacles and horse
trading goes on” (021). It was down to the resource and capacity issues- the same that caused
the sort of avoidable admissions “for social reasons” at first (see 4). The social care crisis caused
prolonged length of stay- the worst for those needing a care home placement, and also extra
transfers and avoidable stays to wait for discharge (e.g. from an assessment or a short-stay unit
to a ward), all adding to bed pressure. This could compromise patient outcome and experience
(e.g. loss of mobility). It was particularly harmful to dying patients because “for a lot of them
the window of being fit can be quite small..... waiting for discharge means that a proportion of
them will never hit discharge” (021). Also, post discharge, sometimes patients and carers strug-
gled to cope with what could be arranged for them and ended up back into hospital quickly.
Coordination with and handovers to multiple community teams entailed knowledge and skills
in accessing services (see 12), and enormous amount of work because “there is a lot of, erm, you
know, negotiating and telephone calls and ringing people and trying to get services set up” (038).
Low staff levels meant that discharge process was not prioritised and optimised, causing delays
and other problems. This was improved by having dedicated support personnel: “somebody
who’s concentrating on getting that. . .those patients ready for discharge” (019). The dedicated
staff (discharge liaison or coordinator) often had good knowledge of community services and
communication skills, and “good links with a lot of our community colleagues” (038). They were
able to start discharge planning and process much earlier and make more effort to optimize com-
munity support. They increased greatly the chance of success in discharging patients.
10. Balance between active and palliative/End-of-life (EOL) care. When patients have
got to their sixth, seventh or eighth line of therapy and have been refractory to several of them
you're pushing that patient too far and what they need is a, is a sensible clinician to sit them
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down and say you're at the end of your, of the line, we should not give you any more treatment
because you're better off making the most of the time you have and not going through a treat-
ment that may have some response in a third of patients but will have significant side effects
and time in hospital in nearly a hundred percent of patients. (023)
A large proportion of cancer-related emergency admissions resulted from complications or
side effects of curative therapies. Some pointed out the role over-treatment played in emer-
gency admissions. There was a tendency that patients were offered more treatment, more
“hard-hitting” treatment and for longer. Far more focus was on treating even when patients
had advanced cancer. This led to patients becoming frailer and sicker as cancer advanced; in
turn, they were more likely to have complications and side effects and thus more emergency
admissions “further down their cancer pathway”. As such, a need was identified to balance
between treating and palliating: as cancer advanced, the focus should shift more and more
towards palliating; at some point, “the treating” had to stop altogether so that patients could
“make the most of the time [they] have”, instead of “dying in hospital because [they]’ve got
neutropenic sepsis for treatment that was never going to work in the first place” (023). This
required a culture shift from denial of and fight against death at all costs to acceptance of and
preparation for it; and coming along with it a mindset that
it’s just as important to give people erm a good death and find out what their concerns and
wants and worries are and plan for the end of their life erm well in advance, as it is to always
offer new treatments that may or may not add benefit. (020)
11. Timely and effective information sharing and communication. I think there’s quite
a lot of work still to be done in encouraging earlier recognition of when people are approaching
end of life, earlier advance care planning, um, improving patients’, um, sorry, professionals’
communication skills and their confidence in having what can be quite difficult conversations,
and that is then all backed-up by having the correct systems and processes in place for every-
one to have the information. (008)
It was highlighted that patient information did not flow reliably and promptly alongside
patient movement throughout the care system. This compromised continuity, effectiveness
and efficiency of care, and thus increasing the risk of avoidable hospital use. For example, inef-
fective documentation or sharing of discharge summary led to community teams failing to
meet patients’ needs post discharge, leading to re-admission. There were various problems
with the content, quality and quantity of information recorded on paper and electronic docu-
ments. For example, some templates were not designed to capture sufficient, relevant informa-
tion; sometimes professionals failed to fill in the templates correctly or not at all. There were
also barriers to communication which affected imparting or exchanging of information. For
example, posted documents were delayed or lost; incomplete or inaccurate information was
passed on through a third person (secretary or receptionist). There was an increasing reliance
on IT to facilitate patient information flow and communication (to reduce errors and delays)
and thus care integration. However, different electronic systems were used by different teams
and providers in the same and different settings. These systems “don’t talk to each other”- not
connected and integrated. Often, with access to only their own systems, professionals could
not share and access patient information across teams, providers and settings (e.g. between GP
practices and hospitals). As such, the electronic systems had become a prominent problem in
itself posing more barriers and creating more work in information recording and sharing.
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Some “difficult conversations” between professionals and patients (and carers) were
regarded as prerequisites for the prevention of some avoidable admissions and inappropriate
treatment in the hospital. The first was “the honest conversations that they [specialists] should
have about what people’s prognosis and outcomes really are and what the real potential bene-
fits of treatment are” (020). Such conversations could help patients and carers develop realistic
expectations regarding cancer and its care, and their future, which then could open the door to
planning for more balanced care (between treating and palliating) and making end-of-life
plans such as advanced care planning (ACP) and do not attempt cardio-pulmonary resuscita-
tion status (DNA-CPR) (see 10). Second, a consensus was reached that cancer patients with
advanced disease approaching end of life should have been “kept comfortable at home “if they
so wished; and that when they were admitted, they should not have been given “treatment that
might prolong their life for a couple of days” while “opening up the window for more suffer-
ing, not allowing them to die”(040). These situations were believed to be avoidable if ACP and
DNA-CPR were discussed, documented and shared effectively in a timely manner.
12. Professionals’ knowledge and skills in accessing services and referring patients.
Sometimes we don’t always know what’s available and it’s how? in all my experience that I’ve
got, I’m trying to find out cus, I’m needing to access different things in a different remit and
sometimes how you access it in an outpatient setting is different to the wards. (025)
It was acknowledged that professionals themselves did not necessarily know about other ser-
vices that were available: what these services offered, how they worked, their limitations and
strengths, and how to access them or work with them. This included not knowing about ser-
vices in other settings (typically) but also those in the same setting offered by different special-
ties or teams. For example, it was not clear to other specialties what kind of patients could be
referred to the cancer centre; or cancer specialists did not know about or how to access other
specialist ambulatory care services to which cancer patients could be referred. Many admitted
that they had little knowledge about or limited skills in accessing the services available in the
community while pointing out that GPs might not know all the hospital services and the most
appropriate one they should refer patients to in a particular situation. These happened because
health and social care services were not only complex but also adapting and constantly chang-
ing. Thus there was a need for professionals to improve their knowledge and skills in accessing
services as well as design clear pathways for signposting and referring patients to alternative
services.
13. Avoidable emergency hospital use. If patients were better educated or had a better
link to a GP, or a specialist nurse, or a consultant, or outpatients, they could be the avoidable
ones. (007)
Emergency attendances and admissions that were regarded avoidable resulted directly or indi-
rectly from the factors described above (1–12). Reducing avoidable hospital use was therefore
shared responsivity of all players and parts of the cancer care system.
Feedback loops. As a whole, Fig 3 shows how an event or action to change a driver (vari-
able) will have a ripple effect and bring about unintended or unpredicted consequences-
through interactions and feedback loops among variables. Furthermore, five reinforcing feed-
back loops are revealed- lifted from Fig 3 and illustrated in Fig 4 for ease of understanding.
Reinforcing loops amplify change and may represent virtuous cycles where positive (favourable)
change is amplified and negative (undesirable) factors decay or vicious cycles where negative
changes are amplified and positive changes decay. Here we focus on potential virtuous cycles.
Reinforcing Loop 1 (R1) shows that it frees beds for patients in real need to get patients
who have attended the cancer centre or A&E to the appropriate specialist inpatient or
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ambulatory care at the right time- without delays, unnecessary referrals and stays. In turn,
increased bed availability speeds up the process of getting subsequent patients to the appropri-
ate bed quickly. With improvement in getting patients in a timely manner to the right special-
ist team, patients’ acute problems can be managed more promptly and effectively with
preventive measures in place. This then prevents future emergency hospital use (R2) and
speeds up discharge thereby reducing length of stay (R3)–both of which in turn frees beds for
subsequent patients and enabling them to have appropriate and timely care. Adding to R3, the
more successful discharge is (speed, safety and coordination of care): a) the better patients’
medical and nursing care needs are met in the community (R4), and b) the better patients and
carers are physically and mentally conditioned (e.g. no loss of mobility) (R5) and socially
enabled (R6) to self-care and cope at home. As patients’ health care needs met and ability to
self-care and cope improve at home, future re-attendances and re-admissions can be reduced,
which then helps relieve bed pressure. The self-propagating ability of the loops can be strength-
ened or weakened by changing the factors that have direct or indirect effect on any factor on
the loops (see Fig 3). In this regard the most significant factor is Timely access to (senior) can-
cer specialists for advice, assessment, clinical decision & support: it strengthens five factors
on the loops- more than any other factors do, thereby augmenting these virtuous circles (see
Fig 4).
Fig 4. Reinforcing feedback loops in reducing and managing emergency attendances and admissions. Feedback loops occur when arrows connect a
variable to itself through a series of other variables. Reinforcing loops, which indicate that variables have an overall amplifying effect, are labelled with an
“R” and a loop symbol. Balancing loops, which indicate that variables have an overall dampening effect, are labelled with a “B” and a loop symbol. The
loop symbol is either clockwise or counter-clockwise, depending on the direction in which the loop is read.
https://doi.org/10.1371/journal.pone.0216430.g004
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Discussion
We identified a model of comprehensive, specialised, urgent and emergency cancer care and
unpacked how it optimised management of acutely ill cancer patients on different emergency
care pathways. Wider factors influencing emergency hospital use in cancer patients lay in what
is personal, what goes on with care close to home, what happens in the hospital, and the junc-
tures of these. Our study is the first to have identified and mapped interactions and feedback
loops among comprehensive factors relating to main players and main parts of the care system,
drawing on a Systems thinking tool- CLDs. This facilitated a whole-system, integrated under-
standing of the drivers of and solutions to the increasing pressure on emergency hospital care-
highly relevant to service planners.
Our study adds to the limited evidence on the benefits of specialised, urgent and emergency
cancer care. Particularly, we have identified a comprehensive emergency cancer care model
which optimised care of acutely ill cancer patients on different care pathways, i.e. those pre-
senting to the cancer centre and those to the acute general hospital via A&E. This model of
care functioned to a) prevent unnecessary hospital use by supporting patients, carers and com-
munity-based professionals to (self) manage acute symptoms and use appropriate services in
the community (the help line); b) if hospital use is necessary, triage patients to the most appro-
priate (ambulatory or inpatient) service (the help line); and c) improve patient outcome and
experience in the hospital by providing prompt and effective care directly (the walk-in clinic
and the wards) or by supporting non-cancer specialists in clinical decision making about acute
complex problems in the acute hospital (the in-reach service). The core element of this model
is the prompt access to senior cancer specialists by patients, carers and other health profession-
als who care for cancer patients. Our findings support those about general emergency care that
there should be senior responsibility for the patient and the clinical management plan from
emergency admission to discharge because it improves patient outcomes, reduces admissions
rates, length of stay and costs of care; and that ambulatory emergency care is clinically safe and
reduces pressure on beds [3,29]. However, our findings highlight the need for not just senior
but also clinically appropriate specialist responsibility for the patient and the clinical decision-
making in emergency care.
Despite its effectiveness in preventing avoidable emergency hospital use and managing the
unavoidable, the cancer centre’s specialised emergency cancer care is only one piece of the jig-
saw. We found other important factors simultaneously influencing emergency hospital use-
related to patients and carers, primary, secondary and community health care, social care and
interfaces. Our findings add to the growing evidence supporting that a) providing timely
access to GP [30,31], b) improving lay self-care and service navigation/utilisation abilities [32–
35], and c) meeting individuals’ social care needs [2,35–37] help to reduce emergency hospital
use for people with any condition. Moreover, we identified the need for community health
professionals to be supported by cancer specialists with regard to knowledge, skills and confi-
dence in managing cancer patients particularly when they were acutely ill. For cancer patients
approaching end of life, our findings support the existing evidence that early EOL discussions
e.g. ACP and DNA-CPR [38,39], and availability, accessibility and quality of care close to
home (GP, district nursing, social care, specialised palliative care) and earlier involvement and
collaboration between oncology and palliative care [40–43], reduce the odds of cancer patients
receiving inappropriate aggressive EOL care: chemotherapy, ED visits, ICU care, emergency
admissions, long stay and hospital death.
In secondary care, we found that it was critical that cancer patients got to the right place
(assessment unit, ambulatory care or ward) for the right care (right facilities, processes and
expertise) at the right time (no delays and extra referrals and transfers). This ensured that
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patients had their acute care and other special needs met in a timely manner. Bed capacity was
identified as a major hindrance to patients being admitted to the right ward. In this trust and
indeed in almost all UK hospitals, patients are regularly placed on wards that are clinically sub-
optimal if there are no beds available on the right specialty ward [44]. This practice was found
to a) create competing demands on staff members’ time resulting in delays, b) pose communi-
cation barriers compromising input from knowledgeable staff, c) provide an unsuitable ward
environment and, and d) be inappropriate for patients’ needs. As the policy trend is to
decrease the overall number of beds, alternative measures are necessary to resolve this prob-
lem, such as the acute oncology in-reach service in this study, which mitigated the above issues
to some extent. Our data also support Friebel and Steventon’s [45] finding that some re-admis-
sions are preventable by making improvements to the quality and safety of the initial hospital
stay, transitional care, and post-discharge support. However, coordination of and handovers
among complex care services were identified as the most challenging part of discharge particu-
larly due to social care crisis.
Within and across all settings, timely and effective sharing of key patient information and
effective communication among professionals and between them and lay people also played a
role in emergency hospital use in cancer patients. This is because these underpin care coordi-
nation and continuity of care- fundamental to safe, effective, efficient patient care [3,46]. Royal
College of Physicians and Royal College of Radiologists recommend that information about a
patient, revised at all key points in the cancer journey, should be available 24 hours a day, 7
days a week to all healthcare professionals who may encounter that patient if they present with
acute care needs in any care setting [6]. An additional new finding of our study is that profes-
sionals also lacked knowledge about or skills in accessing the available services in the same and
different settings. This may hinder patients getting the right care at the right place and right
time, leading to avoidable hospital use or worse outcome and experience in the hospital.
Clinical implications
We pulled together all the influencing factors that we found using CLDs (Figs 3 and 4), to
achieve a whole-system, integrated understanding of the complexity and dynamics in emer-
gency cancer care. We identified five reinforcing feedback loops revolving around eight factors
(see Fig 4). We focused on virtuous cycles represented by these loops. Together, they show that
a) reduction of avoidable hospital use is of crucial importance because it helps relieve hospital
bed pressure; b) improved bed capacity then has a decisive, positive influence on patient path-
way and thus experience and outcome in the hospital; c) in turn, better in-hospital care and
discharge help patients and carers self-care and cope better back home with better support
from community-based health and social care services, which then reduces their future emer-
gency hospital use. The eight factors forming these loops are therefore of high-leverage influ-
ence as they add to each other along the loops, and through which the self-propagating ability
of the loops can be further strengthened or weakened by factors directly or indirectly con-
nected to them. This helps to explain why “timely access to (senior) cancer specialists for
advice, assessment, clinical decision & support”–hence the cancer centre’s comprehensive
emergency cancer care services, is essential in emergency cancer care: it can augment the virtu-
ous circles by improving: lay self-care and service utilisation abilities, management of ACSCs
by primary and community care, patient pathway to right ambulatory or inpatient care,
prompt and effective management and prevention of acute problems, and discharge success.
Our CLDs also highlight the need for all parties and players of the cancer care system to make
their contribution in a mutually supportive way- to maintain or strengthen the virtuous cir-
cles- eventually to benefit themselves. In terms of vicious circles represented by our CLDs, a
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good example is that funding cut in one part as often mentioned by our participants (e.g. hos-
pital bed, GP services or social care) impairs not only capacity and quality of care in the tar-
geted part but also other parts of the care system and even create a downward spiral affecting
the whole system. Our CLDs thus can facilitate identification and understanding of unin-
tended consequences and unexpected phenomena of interventions, practices and policies and
can be useful for service planners to guide focus to key influencers.
Limitations
Our CLDs are context-dependent, yet they do not capture the context. Therefore they must be
understood with the accompanying narratives. They represent the mental model of the sec-
ondary care professionals. Other stakeholders of the emergency cancer care system, e.g. com-
munity-based professionals and patients and carers, were not included in the study. Their
experiences and views may differ. For example, in our previous study [4], although patients
and carers reported not getting sufficient primary and community health care, they did not
attribute their emergency admissions to this. We found in this study that health professionals
may not know all the services in the same setting, not to mention in other settings. For exam-
ple, GPs may not have the same understanding of the hospital services; however they may
know more about what happens in the community: community-related factors influencing
emergency admissions and community-based practices and interventions to reduce admis-
sions. Including the views of these stakeholders may change the result, which warrants future
research to incorporate their views into the model. Similarly, the non-respondents may also
have different experiences and views. However, our sample size (42) is quite large for a qualita-
tive study and we interviewed as many professionals as data saturation required. Moreover,
the respondents were core professionals in charge of the care of acutely ill cancer patients on
the main emergency care pathways; as key clinical decision maker, supervisor, advisor and/or
leader, they were able to provide comprehensive and sophisticated expert knowledge regarding
the matters under investigation. As such, it is safe to assume that the missing views of the non-
respondents may not yield significant changes to the CLDs.
The data were not intended for CLDs development originally. Although participants dis-
cussed the underlying causes of the problem under investigation, it was likely that such discus-
sions were not exhausted with some participants. Therefore, there may be missing causal
factors or missing links. There may also be non-causal relationships included- researchers
might have erroneously attributed causality. While it is not ideal to have missing factors,
including everything in the diagrams compromises their power to communicate complexity.
So a balance was needed between comprehensiveness and clarity. To reduce cluttering and
enhance clarity, we had to aggregate and abstract variables and prune non-essential links, risk-
ing losing nuances or leaving out factors and links. We made up for this as best as possible by
providing detailed and nuanced descriptions and explanations about variables. The modeller
HC did not collect data, nor were the CLDs verified with the original stakeholders due to fund-
ing and time constraints. The distance between data source and modeller mean that biases
may be introduced into the CLDs. The systematic coding and documenting method [28]
allowed the modeller to leave a trace of data–CLD linkage and, where feasible, created an
opportunity for the CLDs to be examined by members of the research team. Thus it helped to
reduce biases.
Conclusions
For acutely ill cancer patients, it is essential that patients, carers and other health professionals
sharing responsibility for cancer patients have prompt access to senior cancer specialists for
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advice, assessment, clinical decision and other support. It helps reduce avoidable presentations
and admissions and length of hospital stay while improving patient outcome and experience
on different emergency care pathways. However, drivers of emergency hospital use in cancer
patients are complex relating to different parts and players of the cancer care system. Our
CLDs captured interactions and feedback loops among these drivers and facilitated a whole-
system, integrated understanding of the complexity and dynamics in emergency cancer care.
They can be used to inform policy and intervention design and service planning and evalua-
tion beyond immediate effects but extend to unintended and unexpected ripple effects.
Acknowledgments
The authors would like to thank the staff at the study sites for their support and participation,
Thomas Hammond and Peter Wells for their admin support and Dr Judith Dyson for provid-
ing ongoing feedback.
Author Contributions
Conceptualization: Hong Chen, Julie Walabyeki, Miriam Johnson, Elaine Boland, Una
Macleod.
Data curation: Hong Chen.
Formal analysis: Hong Chen.
Funding acquisition: Miriam Johnson, Una Macleod.
Investigation: Julie Walabyeki.
Methodology: Hong Chen.
Supervision: Miriam Johnson.
Validation: Julie Walabyeki, Miriam Johnson.
Visualization: Hong Chen.
Writing – original draft: Hong Chen.
Writing – review & editing: Hong Chen, Julie Walabyeki, Miriam Johnson, Elaine Boland,
Julie Seymour, Una Macleod.
References
1. National Audit Office. Emergency admissions to hospital: managing the demand. London, UK: National
Audit Office, 2013. Available from: https://www.nao.org.uk/report/emergency-admissions-hospitals-
managing-demand/.
2. Steventon A, Deeny S, Friebel R, Gardner T, Thorlby R. Briefing: Emergency hospital admissions in
England: which may be avoidable and how? London, UK: The Health Foundation, 2018. Available
from: http://reader.health.org.uk/emergency-admissions.
3. UEC Review Team and ECIST. Safer, Faster, Better: good practice in delivering urgent and emergency
care. A Guide for local health and social care communities. London, UK: NHS Improvement, 2015.
Available from: https://improvement.nhs.uk/resources/safer-faster-better-transforming-urgent-and-
emergency/.
4. Chen H, Johnson M, Boland E, Seymour J, Macleod U. Emergency admissions and subsequent inpa-
tient care through an emergency oncology service at a tertiary cancer centre: service users’ experi-
ences and views. Support Care Cancer. 2019 Feb; 27(2):451–60. https://doi.org/10.1007/s00520-018-
4328-5 PMID: 29961145
5. National Audit Office. Delivering the cancer reform strategy. London, UK: National Audit Office, 2010.
Available from: https://www.nao.org.uk/report/delivering-the-cancer-reform-strategy/.
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
PLOS ONE | https://doi.org/10.1371/journal.pone.0216430 May 2, 2019 20 / 22
6. Royal College of Physicians and Royal College of Radiologists. Cancer patients in crisis: responding to
urgent needs. Report of a working party. London, UK: RCP, 2012.
7. Henson LA, Higginson IJ, Daveson BA, Ellis-Smith C, Koffman J, Morgan M, et al. “I’ll be in a safe
place”: a qualitative study of the decisions taken by people with advanced cancer to seek emergency
department care. BMJ Supportive & Palliative Care. 2016 Sep; 6(3):394.
8. Yates M, Barrett A. Oncological Emergency Admissions to the Norfolk and Norwich University Hospital:
An Audit of Current Arrangements and Patient Satisfaction. Clinical Oncology. 2009; 21(3):226–33.
https://doi.org/10.1016/j.clon.2008.12.006 PMID: 19167200
9. Numico G, Cristofano A, Mozzicafreddo A, Cursio OE, Franco P, Courthod G, et al. Hospital Admission
of Cancer Patients: Avoidable Practice or Necessary Care? PLOS ONE. 2015; 10(3):e0120827. https://
doi.org/10.1371/journal.pone.0120827 PMID: 25812117
10. Ahn S, Lee Y, Lim K, Lee J. Emergency department cancer unit and management of oncologic emer-
gencies: experience in Asan Medical Center. Support Care Cancer. 2012 Sep; 20(9):2205–10. https://
doi.org/10.1007/s00520-012-1478-8 PMID: 22555446
11. Cooksley T, Rice T. Emergency oncology: development, current position and future direction in the
USA and UK. Support Care Cancer. 2017 Jan; 25(1):3–7. https://doi.org/10.1007/s00520-016-3470-1
PMID: 27815712
12. Whitmer K, Pruemer J, Wilhelm C, McCaig L, Hester JDB. Development of an outpatient oncology
symptom management clinic. Clinical journal of oncology nursing. 2011 Apr; 15(2):175–9. https://doi.
org/10.1188/11.CJON.175-179 PMID: 21444284
13. Ruegg Tracy A. A Nurse Practitioner-Led Urgent Care Center: Meeting the Needs of the Patient With
Cancer. Clinical Journal of Oncology Nursing. 2013; 17(4):E57.
14. Mazur KA, McCarthy K, Suell MN, Hockenberry MJ. An Outpatient Urgent Care Bay Within a Pediatric
Cancer and Hematology Center. J Pediatr Oncol Nurs. 2012 Jul; 29(4):206–10. https://doi.org/10.1177/
1043454212445389 PMID: 22797682
15. Coyle YM, Miller AM, Paulson RS. Model for the cost-efficient delivery of continuous quality cancer
care: a hospital and private-practice collaboration. Proceedings (Baylor University. Medical Center).
2013 Apr; 26(2):95–9.
16. Neville-Webbe HL, Carser JE, Wong H, Andrews J, Poulter T, Smith R, et al. The impact of a new acute
oncology service in acute hospitals: experience from the Clatterbridge Cancer Centre and Merseyside
and Cheshire Cancer Network. Clinical Medicine. 2013 Dec; 13(6):565–9. https://doi.org/10.7861/
clinmedicine.13-6-565 PMID: 24298102
17. Palys T. Purposive sampling. In: Given LM, editor. The Sage Encyclopedia of Qualitative Research
Methods. (Vol. 2). Los Angeles: Sage; 2008. p. 697–8.
18. Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, et al. What is adequate sam-
ple size? Operationalising data saturation for theory based interview studies. Psychol Health. 2010;
10:1229–45.
19. Green J, Thorogood N. Qualitative Methods for Health Research. London: Sage; 2004.
20. Peters DH. The application of systems thinking in health: why use systems thinking? Health research
policy and systems / BioMed Central. 2014; 12(1):51.
21. Forrester JW. Principles of Systems. 2nd ed. Portland, Oregon: Productivity Press; 1968.
22. Williams B, Hummelbrunner R. Systems Concepts in Action: A Practitioner’s Toolkit. Redwood City:
Stanford University Press; 2010.
23. Paina L, Bennett S, Ssengooba F, Peters DH. Advancing the application of systems thinking in health:
exploring dual practice and its management in Kampala, Uganda. Health research policy and systems /
BioMed Central. 2014; 12(1):41.
24. Agyepong IA, Aryeetey GC, Nonvignon J, Asenso-Boadi F, Dzikunu H, Antwi E, et al. Advancing the
application of systems thinking in health: provider payment and service supply behaviour and incentives
in the Ghana National Health Insurance Scheme–a systems approach. Health Research Policy and
Systems. 2014; 12(1):35.
25. Varghese J, Kutty VR, Paina L, Adam T. Advancing the application of systems thinking in health: under-
standing the growing complexity governing immunization services in Kerala, India. Health Research
Policy and Systems. 2014; 12(1):47.
26. Rwashana AS, Nakubulwa S, Nakakeeto-Kijjambu M, Adam T. Advancing the application of systems
thinking in health: understanding the dynamics of neonatal mortality in Uganda. Health Research Policy
and Systems. 2014; 12(1):36.
27. Owen Brynle, Brown Andrew D, Kuhlberg Jill, Millar Lynne, Nichols Melanie, Economos Christina, et al.
Understanding a successful obesity prevention initiative in children under 5 from a systems perspective.
PLoS One. 2018 Mar; 13(3):e0195141. https://doi.org/10.1371/journal.pone.0195141 PMID: 29596488
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
PLOS ONE | https://doi.org/10.1371/journal.pone.0216430 May 2, 2019 21 / 22
28. Kim H, Andersen DF. Building confidence in causal maps generated from purposive text data: mapping
transcripts of the Federal Reserve. System Dynamics Review. 2012 Oct; 28(4):311–28.
29. Sen A, Hill D, Menon D, Rae F, Hughes H, Roop R. The impact of consultant delivered service in emer-
gency medicine: the Wrexham Model. Emergency medicine journal: EMJ. 2012 May; 29(5):366–71.
https://doi.org/10.1136/emj.2010.107797 PMID: 21490371
30. Bottle A, Tsang C, Parsons C, Majeed A, Soljak M, Aylin P. Association between patient and general
practice characteristics and unplanned first-time admissions for cancer: observational study. The British
Journal of Cancer. 2012 Oct; 107(8):1213–9.
31. Cowling TE, Cecil EV, Soljak MA, Lee JT, Millett C, Majeed A, et al. Access to Primary Care and Visits
to Emergency Departments in England: A Cross-Sectional, Population-Based Study. PLoS ONE. 2013;
8(6):e66699. https://doi.org/10.1371/journal.pone.0066699 PMID: 23776694
32. Barker I, Steventon A, Williamson R, Deeny SR. Self-management capability in patients with long-term
conditions is associated with reduced healthcare utilisation across a whole health economy: cross-sec-
tional analysis of electronic health records. BMJ Quality & Safety. 2018; 27:989–999.
33. Deeny Sarah Thorlby, Adam Ruth Steventon. Briefing: Reducing emergency admissions: unlocking the
potential of people to better manage their long-term conditions. London, UK: The Health Foundation,
2018. Available from: https://www.health.org.uk/publications/reducing-emergency-admissions-
unlocking-the-potential-of-people-to-better-manage-their-long-term-conditions.
34. Leppin AL, Gionfriddo MR, Kessler M,et al. Preventing 30-day hospital readmissions: A systematic
review and meta-analysis of randomized trials. JAMA Internal Medicine. 2014 Jul; 174(7):1095–107.
https://doi.org/10.1001/jamainternmed.2014.1608 PMID: 24820131
35. Longman JM, Singer JB, Gao Y, Barclay LM, Passey ME, Pirotta JP, et al. Community based service
providers’ perspectives on frequent and/or avoidable admission of older people with chronic disease in
rural NSW: a qualitative study. BMC health services research. 2011; 11(1):265.
36. Lloyd T, Wolters A, Steventon A. The impact of providing enhanced support for care home residents in
Rushcliffe: Health Foundation consideration of findings from the Improvement Analytics Unit. London,
UK: The Health Foundation; 2017. Available from: https://www.health.org.uk/publications/the-impact-
of-providing-enhanced-support-for-care-home-residents-in-rushcliffe.
37. Bardsley M, Georghiou T, Chassin L, Lewis G, Steventon A, Dixon J. Overlap of hospital use and social
care in older people in England. J Health Serv Res Policy. 2012 Jul; 17(3):133–9. https://doi.org/10.
1258/jhsrp.2011.010171 PMID: 22362725
38. Mack JW, Cronin A, Keating NL, Taback N, Huskamp HA, Malin JL, et al. Associations Between End-
of-Life Discussion Characteristics and Care Received Near Death: A Prospective Cohort Study. JCO.
2012; 30(35):4387–95.
39. Bischoff KE, Sudore R, Miao Y, Boscardin WJ, Smith AK. Advance Care Planning and the Quality of
End-of-Life Care in Older Adults. J Am Geriatr Soc. 2013; 61(2):209–14. https://doi.org/10.1111/jgs.
12105 PMID: 23350921
40. Henson LA, Gao W, Higginson IJ, Smith M, Davies JM, Ellis-Smith C, et al. Emergency Department
Attendance by Patients With Cancer in Their Last Month of Life: A Systematic Review and Meta-Analy-
sis. JCO. 2015; 33(4):370–6.
41. Henson LA, Higginson IJ, Daveson BA, Ellis-Smith C, Koffman J, Morgan M, et al. ‘I’ll be in a safe
place’: a qualitative study of the decisions taken by people with advanced cancer to seek emergency
department care. BMJ Open. 2016; 6(11):e012134. https://doi.org/10.1136/bmjopen-2016-012134
PMID: 27807085
42. Henson LA, Gomes B, Koffman J, Daveson BA, Higginson IJ, Gao W, et al. Factors associated with
aggressive end of life cancer care. Support Care Cancer. 2016; 24(3):1079–89. https://doi.org/10.1007/
s00520-015-2885-4 PMID: 26253587
43. Seow Hsien, Barbera Lisa, Howell Doris, Dy Sydney M. Using More End-of-Life Homecare Services is
Associated With Using Fewer Acute Care Services: A Population-Based Cohort Study. Medical Care.
2010 Feb; 48(2):118–24. https://doi.org/10.1097/MLR.0b013e3181c162ef PMID: 20057327
44. Goulding L, Adamson J, Watt I, Wright J. Patient safety in patients who occupy beds on clinically inap-
propriate wards: a qualitative interview study with NHS staff. BMJ Qual Saf. 2012; 21(3):218–24.
https://doi.org/10.1136/bmjqs-2011-000280 PMID: 22101102
45. Friebel R, Steventon A. The multiple aims of pay-for-performance and the risk of unintended conse-
quences. BMJ quality & safety. 2016 Nov; 25(11):827–31.
46. Daveson BA, Harding R, Shipman C, Mason BL, Epiphaniou E, Higginson IJ, et al. The Real-World
Problem of Care Coordination: A Longitudinal Qualitative Study with Patients Living with Advanced Pro-
gressive Illness and Their Unpaid Caregivers. PLoS ONE. 2014; 9(5):e95523. https://doi.org/10.1371/
journal.pone.0095523 PMID: 24788451
Integrated understanding of complex drivers of emergency presentations and admissions in cancer patients
PLOS ONE | https://doi.org/10.1371/journal.pone.0216430 May 2, 2019 22 / 22
